Tyrosine phosphorylation of ErbB4 is enhanced by PSD95 and repressed by protein tyrosine phosphatase receptor type Z.
Protein tyrosine phosphatase receptor type Z (Ptprz/PTPzeta/RPTPbeta) is a receptor-like protein tyrosine phosphatase (RPTP) preferentially expressed in the brain. ErbB4 is a member of the ErbB-family tyrosine kinases known as a neuregulin (NRG) receptor. Both are known to bind to postsynaptic density-95 (PSD95) on the second and the first/second PDZ (PSD95/Disc large/zona occludens1) domains, respectively, through the PDZ-binding motif of their carboxyl termini. Here we report a functional interaction between Ptprz and ErbB4. An intracellular carboxyl-terminal region of Ptprz pulled-down PSD95 and ErbB4 from an adult rat synaptosomal preparation. ErbB4 and Ptprz showed co-localization in cell bodies and apical dendrites of neurons in the prefrontal cortex. In HEK293T cells, phosphorylation of ErbB4 was raised by co-expression of PSD95, which was repressed by additional expression of Ptprz. In vitro experiments using the whole intracellular region (ICR) of ErbB4 also showed that PSD95 stimulates the autophosphorylation of ErbB4, and that the ICR of Ptprz dephosphorylates ErbB4 independent of the presence of PSD95. Taken together with the finding that the tyrosine phosphorylation level of ErbB4 was increased in Ptprz-deficient mice, these results suggest that Ptprz has a role in suppressing the autoactivation of ErbB4 by PSD95 at the postsynaptic density in the adult brain.